Rac'd per/mo 13 jun 2005 



Europaisches Patentamt 
European Patent Office 
Office europeen des brevets 



© Publication number: 



0 548 849 A1 



EUROPEAN PATENT APPLICATION 



© Application number: 92121612.3 
@ Date of filing: 18.12.92 



© int. CI. 5 : B60R 21/32 



© Priority: 20.12.91 JP 355142/91 

© Date of publication of application: 
30.06.93 Bulletin 93/26 

© Designated Contracting States: 
DE FR GB SE 

© Applicant: TOYOTA JIDOSHA KABUSHIKl 
KAISHA 

1, Toyota-cho Toyota-shi 
Aichi-ken(JP) 

Applicant: NIPPON SOKEN, INC. 
14, Iwaya Shimohasumi-cho 
Nishio-shi Aichi-Ken(JP) 

© Inventor: Ohno, Mitsuyoshi, c/o Toyota 
Jidosha Kabushiki K. 
1, Toyota-cho 
Toyota-shi, Aichi-ken(JP) 
Inventor: Miyagawa, Yoshihito, c/o Toyota 
Jidosha K.K. 



1, Toyota-cho 

Toyota-shi, Aichi-ken(JP) 

Inventor: Taguchi, Masahiro, c/o 

Nippondenso Co., Ltd. 

1-1, Showa-cho 

Kariya-shi, Aichi-ken(JP) 

Inventor: Tominaga, Motonori, c/o Nippon 

Soken, Inc. 

14, Iwaya, Shimohasumi-cho 
Nishio-shi, Aichi-ken(JP) 
Inventor: Matsuhashi, Toshiaki, c/o 
Nippondenso Co. Ltd. 
1-1, Showa-cho 
Kariya-shi, Aichi-ken(JP) 



© Representative: Buhling, Gerhard, Dipl.-Chem. 
et al 

Patentanwaltsburo Tiedtke-Buhling-Kinne & 
Partner, Bavariaring 4 
W-8000 Munchen 2 (DE) 



© Collision sensing system for side air bag system. 



^- 
00 

00 
Lft 



© A collision sensing system for a side air bag 
system comprises door opening state detector and 
air bag actuation inhibiter for inhibiting the actuation 
of an air bag when the door opening state detector 
detects the open state of a side door. Thus, it is 
possible to prevent any unnecessary inflation of the 
air bag at a time of non-collision as in case the side 
door is opened to hit a pole or the like. 

If the air bag actuation inhibiter is constructed to 
inhibit the actuation exclusively of the air bag, which 
is disposed at a side door opened when a collision 
sensor detects a collision, it can allow the air bags of 
the remaining shut doors to operate normally. If, on 
the other hand, the air bag actuation inhibiter is 



constructed to inhibit the actuation of a air bag for a 
predetermined time period after the side door is 
shut, it can inhibit the actuation of the air bag even 
with shocks being caused at the time of shutting the 
side door. If, moreover, the door opening state de- 
tector is constructed to inhibit the subsequent ac- 
tuation of the air bag continuously in case it detects 
the open state of the side door when the collision 
sensor detects a collision, it can inhibit the air bag 
actuation to prevent any useless inflation of the air 
bag even if it detects the shut state of the side door 
while the collision sensor being ON when the door is 
later closed. 
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' BACKGROUND OF THE INVENTION 
Field of the Invention 

The present invention relates to a collision 5 
sensing system for a side air bag system for de- 
tecting a collision of another vehicle against the 
side of a vehicle to inflate an air bag for protecting 
an occupant from a secondary collision. 

70 

Des cription of the Related Art 

An air bag system for inflating its component 
air bag at the time of a collision against the side of 
a vehicle thereby to protect an occupant inflates is 
the air bag with the inert gas such as nitrogen gas 
which is produced by an inflater. Especially in the 
air bag system of electric type, a gas producing 
agent in the inflater is ignited in response to a 
signal which is outputted from a collision sensor 20 
such as a pressure sensitive sensor or a contact 
sensor arranged in a predetermined position of the 
vehicle body when the collision sensor detects the 
collision. Then, the air bag is instantly charged to 
inflate with the massive gas produced by the in- 25 
flater. As a result, the air bag is expanded between 
a vehicle occupant and the inner side wall of the 
compartment such as the inner wall of the side wall 
thereby to protect the occupant from any secon- 
dary collision against the inner side wall of the 30 
compartment. 

Collision sensing systems for the side air bag 
system of the aforementioned kind have already 
been proposed by us and others as in Japanese 
Patent Application No. 259639/1991 (which is not 35 
laid open yet). Of Figs. 8 and 9 showing one 
example of the collision sensing systems. Fig. 8 is 
a block diagram showing the collision sensing sys- 
tem, and Fig. 9 is a layout showing the arrange- 
ment of sensors. This collision sensing system is 40 
equipped in the individual side doors at the two 
sides of a vehicle body 1 with contact type side 
collision sensors 2, which are disposed fully of the 
door width, and on the side doors at the inner sides 
of the compartment with air bag modules 3, each 45 
of which is equipped with a not-shown air bag and 
an inflater for inflating the air bag. And, the side 
collision sensor 2 at each side door sends an 
ignition signal to the corresponding inflater when it 
detects a side collision. At the vehicle body 1, on 50 
the other hand, there are disposed acceleration 
sensors 4 and an air bag actuation control unit 5. If 
one of the acceleration sensors 4 detects an accel- 
eration higher than a predetermined level, the air 
bag actuation control unit 5 sends an ignition signal 55 
to the corresponding inflater. 

If, moreover, one of the collision sensors 2 
and/or one of the acceleration sensors 4 detect a 




side collision, the air bag disposed in a position 
necessary for protecting the corresponding occu- 
pant is inflated. 

In the collision sensing system for the side air 
bag system thus far described, however, the air 
bag may possibly be expanded in the following 
cases even at the time of non-collision, in which 
the air bag need not be operated. Specifically, in 
case the side door is violently opened with the 
vehicle being halted, in case the side door hits an 
obstacle such as a pole of street lighting, in case 
the open side door is hit by another automobile or 
a bicycle, or in case the side door is violently shut, 
either the collision sensors 2 disposed in the side 
doors, or the acceleration sensors 4 disposed at the 
vehicle body may be turned ON by an impact 
similar to that at the time of a side collision thereby 
to send the ignition signal to the corresponding 
inflaters. 

SUMMARY OF THE INVENTION 

A major object of the present invention is to 
provide a collision sensing system for a side air 
bag system, which can be prevented from any 
malfunction at the time other than a collision time 
to inflate an air bag. 

Thus, the collision sensing system according to 
the present invention is equipped with door open- 
ing state detecting means for detecting the opening 
and shutting of a door so that the actuation of the 
air bag may be inhibited if the door opening state 
detecting means detects the open state of the 
door. 

The collision sensing system of the present 
invention can also be equipped with door opening 
state detecting means for detecting the opening 
and shutting of a door so that the actuation exclu- 
sively of the air bag disposed in an open door may 
be inhibited if the door opening state detecting 
means detects the open state of the door. 

The collision sensing system of the present 
invention can also be equipped with door opening 
state detecting means for detecting the opening 
and shutting of a door so that the actuation of the 
air bag may be inhibited for a predetermined time 
period if the door opening state detecting means 
detects , that the door is changed from its open 
state to its shut state. 

The collision sensing system of the present 
invention can also be equipped with door opening 
state detecting means for detecting the opening 
and shutting of a door so that the subsequent 
actuation of the air bag may be continuously inhib- 
ited if the door opening state detecting means 
detects the open state of the door and if the 
collision is detected by the collision sensor when in 
the open state. 
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The above and further objects and novel fea- 
tures of the present invention will more fully appear 
from the following detailed description when the 
same is read in connection with the accompanying 
drawings. It is to be expressly understood, how- 5 
ever, that the drawings are for the purpose of 
illustrations only and are not intended as a defini- 
tion of the limits of the invention. 

BRIEF DESCRIPTION OF THE DRAWINGS w 

Fig. 1 is a block diagram showing a first em- 
bodiment of a collision sensing system for a 
side air bag system according to the present 
invention; *5 
Fig. 2 is a block diagram showing a collision 
sensing system according to a second embodi- 
ment; 

Fig. 3 is a block diagram showing a collision 
sensing system according to a third embodi- 20 
ment; 

Fig. 4 is a block diagram showing a collision 
sensing system according to a fourth embodi- 
ment; 

Fig. 5 is a block diagram showing a collision 25 
sensing system according to a fifth embodiment; 
Fig. 6 is a connection diagram showing the 
collision sensing system of the fifth embodi- 
ment; 

Fig. 7 is a flow chart showing the controls to be 30 
carried out in a control system according to the 
fifth embodiment; 

Fig. 8 is a block diagram showing one example 
of the collision sensing system which was al- 
ready proposed by us and others; and 35 
Fig. 9 is an explanatory layout showing the 
arrangement of sensors in the collision sensing 
system which was already proposed by us and 
others. 

40 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

The present invention will be specifically de- 
scribed in the following with reference to the ac- 45 
companying drawings in connection with embodi- 
ments, in which a collision sensing system for a 
side air bag system according to the present inven- 
tion is applied to a side air bag system of a two- 
door automobile. 50 

Fig. 1 shows a first embodiment of the collision 
sensing system of the present invention. This sys- 
tem is equipped with a righthand side collision 
sensor 11 and a lefthand side collision sensor 12, 
which are disposed in the righthand and lefthand 55 
side doors of the vehicle body so that they are 
turned ON if they are pushed to detect a collision 
at the time of a side collision. These side collision 



849 A1 




sensors 11 and 12 to be used can be exemplified 
by touch sensors having their contacts closed. On 
the individual side doors at the inner sides of the 
compartment, there are disposed air bag modules 
13 and 14. Of these, the inf later of the righthand air 
bag module 13 has its (not-shown) ignition plug 
connected in series with a righthand door switch 
15, which is turned ON if the righthand door is 
closed, and the righthand side collision sensor 11 
which in turn is connected in series with the right- 
hand door switch 15. Likewise, the inflater of the 
lefthand air bag module 14 has its (not-shown) 
ignition plug connected in series with a lefthand 
door switch 16, which is turned ON if the lefthand 
door is shut, and the lefthand side collision sensor 
12 which in turn is connected in series with the 
lefthand door switch 16. As a result, if each side 
collision sensor 1 1 (or- collision sensor 12) is turned 
ON and if the door switches 15 and 16 are turned 
ON with the side doors being shut, an igniting 
current is fed from a power source 17 to the 
inflaters of the air bag modules 13 and 14 so that 
the air bags are inflated and expanded with the 
nitrogen gas which is produced by the ignited 
inflaters. If, on the other hand, the righthand or 
lefthand side door is opened so that the righthand 
door switch 15 or the lefthand door switch 16 is 
turned OFF, the inflater of the air bag module 13 
(or 14) disposed in the open side door is not fed 
with the igniting current. 

In ah arbitrary place on the vehicle body other 
than the door portions, on the other hand, there is 
disposed an acceleration sensor 18 for detecting 
the acceleration of a load to be inputted from the 
outside. The acceleration sensor 18 is connected 
with an electronic control unit 19 which in turn is 
connected in parallel with the aforementioned two 
collision sensors 11 and 12. This electronic control 
unit 19 compares the acceleration inputted from 
the acceleration sensor 18 with a predetermined 
acceleration and has its circuit closed, if it decides 
that the inputted acceleration exceeds the preset 
value, to feed the igniting current from the power 
source 17 to the inflater of the air bag module 13. 
Thus, if the acceleration of the load inputted from 
the outside is equal to or higher than the predeter- 
mined value, the inflater is ignited so that the air 
bag is inflated and expanded with the nitrogen gas 
produced by the inflater. 

Next, the operations of this embodiment will be 
described in the following. If a running car body is 
hit at its righthand side by another vehicle, for 
example, the righthand side collision sensor 11 
detects the collision and is turned ON. In this 
meanwhile, the righthand door switch 15 is also 
turned ON because the righthand and lefthand side 
doors are shut. Thus, the current is fed from the 
power source 17 to the air bag module 13 confined 
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in the righthand side door having experienced the 
side collision, to ignite the corresponding inflater. 
As a result, the corresponding air bag is inflated 
with the nitrogen gas produced from the ignited 
inflater, so that the corresponding occupant is pro- 
tected by that air bag from any secondary collision 
against the inner side wall of the compartment. 

If, on the other hand, the side portion of the 
vehicle body such as the side of the front fender or 
rear fender having neither the side collision sensors 
11 and 12 is hit by another vehicle, the accelera- 
tion detected by the acceleration sensor 18 at the 
time of the side collision is compared by the elec- 
tronic control unit 19 with a predetermined collision 
deciding reference value. If the detected accelera- 
tion is lower than the predetermined value, the 
circuit is left OFF under the decision that the side 
collision is so weak that the occupant need not be 
protected by the air bag or that the detected accel- 
eration is established by causes other than the 
collision. As a result, the air bag is not inflated. If 
the detected acceleration is higher than the pre- 
determined value, the circuit is closed to feed the 
igniting current so that the inflater is ignited to 
inflate and expand the air bag with the produced 
gas. Thus, the occupant can be protected by the 
air bag J from any secondary collision against the 
inner side wall of the compartment. 

If the vehicle is halted to have its lefthand side 
door hit by an obstacle such as a utility pole when 
this door is opened, for example, the lefthand side 
door is opened to have tts switch 16 turned OFF. 
As a result, no igniting current will flow even if the 
lefthand side collision sensor 12 is turned ON with 
the impact coming from the obstacle. Thus, it is 
possible to prevent the inflation of the air bag at 
the time of non-collision. 

Fig. 2 shows a second embodiment of the 
present invention. This collision sensing system is 
equipped with a righthand side collision sensor 21 
and a lefthand side collision sensor 22 in the in- 
dividual side doors at the righthand and lefthand 
sides of the vehicle body and with air bag modules 
23 and 24 on the side doors at the inner sides of 
the compartment. In an arbitrary place on the ve- 
hicle body, there is disposed an acceleration sen- 
sor 25 which is connected with an electronic con- 
trol unit 26. On the other hand, a righthand door 
switch 27 and a lefthand door switch 28 are individ- 
ually connected between the righthand and left- 
hand side collision sensors 21 and 22 and the air 
bag modules 23 and 24. The righthand and left- 
hand side collision sensors 21 and 22 and the 
electronic control unit 26 are connected in parallel. 
Of these, the righthand side collision sensor 21 and 
the electronic control unit 26 are connected in 
series with the righthand air bag module 23 
through the righthand door switch 27, and the left- 



hand side collision sensor 22 and the electronic 
control unit 26 are connected in series with the 
lefthand air bag module 24 through the lefthand 
door switch 28. 

5 Thus, if either the righthand side collision sen- 

sor 21 or the electronic control unit 26 and the 
righthand door switch 27 are turned ON, the igni- 
tion current is fed from a power source 29 to the 
inflater of the righthand air bag module 23 so that 

70 the air bag is inflated with the nitrogen gas pro- 
duced. Likewise, if either the lefthand side collision 
sensor 22 or the electronic control unit 26 and the 
lefthand door switch 28 are turned ON, the ignition 
current is fed from the power source 29 to the 

;5 inflater of the lefthand air bag module 24 so that 
the air bag is inflated with the produced nitrogen 
gas. 

Next, the operations of the embodiment thus 
constructed will be described in the following. If the 

20 righthand and lefthand side doors are shut as while 
the vehicle is running, that is, if both the righthand 
and lefthand door switches 27 and 28 are ON, the 
second embodiment operate substantially as in 
case of the foregoing first embodiment to achieve 

25 similar effects. 

Moreover, if the lefthand side door is opened 
for a passenger to get on and off the vehicle being 
halted and is hit at its side by another vehicle, the 
lefthand side collision sensor 22 detects the colli- 

30 sion and is turned ON, but the lefthand door switch 
28 is left OFF so that no current will flow. 

If, on the other hand, the righthand side door 
being closed is hit by another vehicle while the 
opposite lefthand side door is open for a passenger 

35 to get on and off the vehicle, the ignition current 
will flow from the power source 29, because the 
righthand door switch 27 is ON when the righthand 
side collision sensor 21 detects the collision and is 
turned ON. As a result, the righthand air bag mod- 

40 ule 23 can have its air bag inflated and expanded 
to protect the passenger from any secondary colli- 
sion against the righthand side wall of the compart- 
ment. 

Thus, according to the collision sensing system 
45 of this embodiment, the air bag confined in the 
open side door will fail to be expanded to its 
normal position so that its protection of the pas- 
senger will be incomplete. Hence, the useless infla- 
tion and expansion of the air bag can be prevented 
so by actuating only the air bag confined in the shut 
side door while inhibiting the actuation of the air 
bag in the open side door. 

Fig. 3 shows a third embodiment of the present 
invention. This collision sensing system is 
55 equipped with a righthand side collision sensor 31 
and a lefthand side collision sensor 32 in the in- 
dividual side doors of the vehicle body and with air 
bag modules 33 and 34 on the side doors at the 
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inner sides of the compartment. In an arbitrary 
place on the vehicle body, there is disposed an 
acceleration sensor 35 which is connected with an 
electronic control unit 36 equipped with a timer or 
a time limit circuit. The electronic control unit 36 is 5 
connected with a righthand door switch 37 and a 
lefthand door switch 38 so that it is fed with signals 
indicating the opening states of the two side doors. 
The righthand and lefthand side collision sensors 
31 and 32 and the electronic control unit 36 are w 
connected- in parallel: At the same time, the right- 
hand side collision sensor 31 and the electronic 
control unit 36 are connected in series with the 
righthand air bag module 33, and the lefthand side 
collision sensor 32 and the electronic control unit 75 
36 are connected in series with the lefthand air bag 
module 34. 

If either of the righthand and lefthand side 
collision sensors 31 and 32 is turned ON, the air 
bag module 33 or 34 at the corresponding side has 20 
its inf later fed with the ignition current from a power 
source 39 so that the corresponding air bag is 
inflated with the nitrogen gas produced. In case at 
least one of the righthand and lefthand side doors 
is open so that its door switch 37 (or 38) is OFF, 25 
the actuation of the corresponding air bag is inhib- 
ited for a predetermined time period (e.g., about 1 
second) by the timer or time limit circuit in the 
electronic control unit 36 even if that side door is 
closed to have its door switch 37 (or 38) turned 30 
ON. 

Next, the operations of this embodiment will be 
described in the following. If the righthand and 
lefthand side doors are shut as while the vehicle is 
running, that is, if both the righthand and lefthand 35 
door switches 37 and 38 are ON, the third embodi- 
ment operates substantially as in case of the fore- 
going two embodiments to achieve similar effects. 
If, on the other hand, the lefthand side door is 
violently shut after the passenger got off the ve- 40 
hide by halting the vehicle and opening that side 
door, a high impact is applied to the vehicle body 
and is detected by the acceleration sensor 35, and 
the lefthand door switch 38 is turned ON. Since, 
however, the actuation of the corresponding air bag 45 
is inhibited for the predetermined time period after 
the lefthand side door was shut, the lefthand air 
bag module 34 has its inflater fed with no ignition 
current thereby to prevent the unnecessary inflation 
and expansion of the air bag. so 

Thus, according to the collision sensing system . 
of this embodiment, the actuation of the air bag is 
inhibited for the predetermined time period, even if 
the door switch is turned ON in case the cor- 
responding open side door is shut. As a result, the 55 
air bag can be inhibited from being inflated with the 
impact coming from the violent shutting of the 
corresponding side door, so that it can be pre- 
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vented from any useless inflation and expansion. 

Fig. 4 shows a fourth embodiment of the 
present invention. This collision sensing system is 
equipped with a righthand side collision sensor 41 
and a lefthand side collision sensor 42 in the in- 
dividual side doors of the vehicle body and with air 
bag modules 43 and 44 on the side doors at the 
inner sides of the compartment. In an arbitrary 
place on the vehicle body, there is disposed an 
acceleration sensor 45 which is connected with an 
electronic control unit 46 having an inhibition hold 
circuit for holding the actuation inhibited state of an 
air bag. The electronic control unit 46 is connected 
with the aforementioned two collision sensors 41 
and 42. The control unit 46 is further connected 
with a righthand door switch 47 and a lefthand door 
switch 48 so that it is fed with signals indicating the 
opening states of the righthand and lefthand side 
doors. Moreover, the righthand and lefthand side 
collision sensors 41 and 42, the electronic control 
unit 46, and the righthand and lefthand air bag 
modules 43 and 44 are individually connected in 
series. 

In case one of the side doors is open so that 
its door switch 47 (or 48) is OFF, an output signal 
is inputted to the electronic control unit 46 if the 
side collision sensor 41 (or 42) at the correspond- 
ing side is turned ON. Then, the inhibition hold 
circuit acts to inhibit the actuation of the air bag in 
the air bag module 43 (or 44) in the corresponding 
side door. This inhibited state of the air bag ac- 
tuation continues until it is released. 

Next, the operations of this embodiment will be 
described in the following. If the righthand and 
lefthand side doors are shut as while the vehicle is 
running, that is, if both the righthand and lefthand 
side door switches 47 and 48 are ON, the fourth 
embodiment operate substantially as in case of the 
foregoing individual embodiments to achieve -simi- 
lar effects. 

If the lefthand side door is hit, when opened, 
by an obstacle such as a utility pole while the 
vehicle is being halted, its door switch 16 is OFF. 
As a result, no ignition current will flow even if the 
lefthand side collision sensor 42 is turned ON with 
the impact coming from the obstacle, so that the 
inflation of the corresponding air bag can be pre- 
vented. When the lefthand side door is shut, the 
lefthand door switch 48 is turned ON, but the 
inhibition hold circuit of the electronic control unit 
46 acts to inhibit the inflation of the air bag. 

In this embodiment, therefore, while the door 
switch 47 (or 48) is OFF, the air bag actuation of 
the air bag module in the open side door is inhib- 
ited anymore once the collision sensor 41 (or 42) is 
turned ON. As a result, the useless inflation of the 
air bag can be prevented even if the side door is 
shut so that the corresponding door switch 47 (or 
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48) is turned ON. In this case, however, it is 
necessary for the driver to be informed by means 
of a display on the instrumental panel or a lighting 
or acoustic warning, of the fact that the air bag 
system is in its operation inhibited state. Then, the 
driver can be prepared for replacing the side colli- 
sion sensor or for repairing the damaged portion of 
the door or the like. 

Figs. 5 to 7 show a fifth embodiment of the 
present invention. As shown in Figs. 5 to 7, this 
collision sensing system is equipped with a right- 
hand side collision sensor 51 and a lefthand side 
collision sensor 52 in the individual righthand and 
lefthand side doors of the vehicle body and with air 
bag modules 53 and 54 on the side doors at the 
inner sides of the compartment Moreover, a ve- 
hicle speed sensor 55 is mounted on the (not- 
shown) transmission and is connected to input its 
detected vehicle speed data to an electronic con- 
trol unit 56. In the vicinity of the righthand and 
lefthand side doors, on the other hand, there are 
disposed a righthand door switch 57 and a lefthand 
door switch 58 which are respectively turned ON 
when the corresponding side doors are shut. These 
door switches 57 and 58 are connected to input the 
individual" opening and shutting states of the side 
doors to the electronic control unit 56. 

Moreover, the electronic control units 56 are 
connected to feed ignition currents to the individual 
squibs 53a and 53b of the righthand and lefthand 
air bag modules 53 and 54. The squib 53a of the 
righthand air bag module 53 is earthed to the 
vehicle body through the side collision sensor 51 
and through an acceleration sensor 59 and a de- 
cide circuit 59a. The squib 54a of the lefthand air 
bag module 54 is likewise earthed to the vehicle 
body through the side collision sensor 52 and 
through the acceleration sensor 59 and the decide 
circuit 59a. 

Between the electronic control unit 56 and a 
power source 60, there are connected safety sen- 
sors 61 and 62 and an inhibit circuit (as enclosed 
by broken lines in Fig. 6) 63 for inhibiting the air 
bag operations. The safety sensor 61 is turned ON 
when the acceleration at the time of a collision 
exceeds a predetermined level. Thus, even if the 
righthand (or lefthand) side collision sensor 51 (or 
52) is turned ON by an external force applied to 
the corresponding side door, the corresponding 
safety sensor 61 (or 62) inhibits any current flow to 
the squib 53a (or 54a) unless it detects an accel- 
eration exceeding the predetermined level and is 
turned ON, so that it can prevent any malfunction 
of the air bag system at a non-collision instant 
when the side collision sensor 51 (or 52) is turned 
ON by kicking the corresponding side door during 
the parking. 



Moreover, the inhibit circuit 63 is kept inactive 
to cause to the air bag system to work normally, 
when a vehicle speed is detected (indicating that 
the vehicle is running) in response to the signal 
5 inputted from the vehicle speed sensor 55 to the 
electronic control unit 56 and when the door switch 
ON signals (indicating that the doors are shut) are 
inputted from the righthand and lefthand door 
switches 57 and 58 to the electronic control unit 56 
w . On the other hand, when the vehicle speed is not 
detected (indicating that the vehicle is stopped) 
and when at least one of the door switch OFF 
signals (indicating that the door or doors are open) 
is inputted, the inhibit circuit 63 decides the non- 
75 collision state and inhibits the air bag operations. 
On the other hand, moreover, when the vehicle 
speed is detected (indicating that the vehicle is 
running) and when either of the door switch OFF 
signals (indicating that the corresponding door is 
20 open) is inputted, the electronic control unit 56 
decides that the corresponding door switch 57 (or 
58) is troubled, and precludes the inhibition of the 
inhibit circuit 63 so as to cause the normal oper- 
ations of the air bag system. 
25 The operations of this embodiment thus con- 

structed will be described in the following with 
reference to the flow chart of Fig. 7. 

When the ignition switch is turned ON at first, a 
control program stored in advance in the electronic 
30 control unit 56 starts to decide at Step 1 whether or 
not the door switches 57 (and 58) are ON. If YES 
(indicating that the side doors are shut), the routine 
advances to Step 2, at which the normal operations 
of the air bag system are retained. 
35 tf, on the other hand, it is decided at Step 1 

that at least the door switch 57 (or 58) is OFF 
(indicating that the corresponding side door is 
open), the routine advances to Step 3, at which it is 
decided whether or not the vehicle is running. If the 
40 signal from the vehicle speed sensor 55 indicates 
the running state, the routine advances to Step 4, 
at which it is decided that the door switch 57 (or 
58) is troubled, and at which the door switch trou- 
ble is warned in an indicator. Then, the routine 
45 advances to. Step 2, at which the normal operations 
of the air bag system are also retained. 

On the other hand, if it is decided at Step 3 
from the signal of the vehicle speed sensor 55 that 
the vehicle is stopped, the routine advances to 
50 Step 5, at- which the operations of the air bag 
system are inhibited by the inhibit circuit 63. Then, 
the routine advances to Step 6, at which it is 
warned by the indicator to the driver that the air 
bag system is in its operation inhibited state. 
55 Thus, in this embodiment, the useless expan- 

sion of the air bag at a non-collision time is pre- 
vented by providing the vehicle speed sensor 55 to 
input the signal indicating whether or not the ve- 
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hide is running to the electronic control unit 56, 
and by causing this control unit 56 to control the 
inhibit circuit 63 to inhibit the air bag system even 
if the side collision sensor 51 (or 52) is turned ON 
when the vehicle is stopped and when at least one 
of the side doors is open. 

Incidentally, the foregoing individual embodi- 
ments are equipped as the door opening state 
detecting means with the door switches 15 and 16, 
27 and 28, 37 and 38, 47 and 48, and 57 and 58, 
but these door switches may be replaced by the 
courtesy lamp switches disposed in the vehicle so 
that the door opening state may be detected. In 
this modification, these lamp switches are turned 
ON, if the corresponding side doors are opened, 
and OFF if the same are shut, unlike the aforemen- 
tioned cases of the door switches. 

A collision sensing system for a side air bag 
system comprises door opening state detector and 
air bag actuation inhibiter for inhibiting the ac- 
tuation of an air bag when the door opening state 
detector detects the open state of a side door. 
Thus, it is possible to prevent any unnecessary 
inflation of the air bag at a time of non-collision as 
in case the side door is opened to hit a pole or the 
like. 

If the air bag actuation inhibiter is constructed 
to inhibit the actuation exclusively of the air bag, 
which is disposed at a side door opened when a 
collision sensor detects a collision, it can allow the 
air bags of the remaining shut doors to operate 
normally. If, on the other hand, the air bag ac- 
tuation inhibiter is constructed to inhibit the ac- 
tuation of a air bag for a predetermined time period 
after the side door is shut, it can inhibit the ac- 
tuation of the air bag even with shocks being 
caused at the time of shutting the side door. If, 
moreover, the door opening state detector is con- 
structed to inhibit the subsequent actuation of the 
air bag continuously in case it detects the open 
state of the side door when the collision sensor 
detects a collision, it can inhibit the air bag ac- 
tuation to prevent any useless inflation of the air 
bag even if it detects the shut state of the side 
door while the collision sensor being ON when the 
door is later closed. 

Claims 

1. A collision sensing system for a side air bag 
system in which an air bag confined in a side 
door of a vehicle is inflated and expanded in a 
space between an occupant of the vehicle and 
the inner side wall of the compartment such as 
the side door when collision detecting means 
detects a vehicle collision, comprising: 

door opening state detecting means for 
detecting the open state of said side door; and 



air bag actuation inhibiting means for in- 
hibiting the inflation of said air bag when said 
door opening state detecting means detects 
the open state of said side door. 

5 

2. A collision sensing system for a side air bag 
system according to Claim 1, 

wherein said door opening state detecting 
means includes a switch to be turned ON/OFF 
70 as said side door is opened/shut. 

3. A collision sensing system for a side air bag 
system according to Claim 1 , 

wherein said door opening state detecting 
75 means includes a courtesy lamp switch. 

4. A collision sensing system for a side air bag 
- system according to Claim 1 , 

wherein said air bag actuation inhibiting 
20 means includes means for inhibiting the infla- 

tion exclusively of the air bag disposed in the 
open side door. 

5. A collision sensing system for a side air bag 
25 system according to Claim 1 , 

wherein said air bag actuation inhibiting 
means includes means for inhibiting the ac- 
tuation of the air bag for a predetermined time 
period after the side door was shut. 

30 

6. A collision sensing system for a side air bag 
system according to Claim 1 , 

wherein said air bag actuation inhibiting 
means continuously inhibits the subsequent 
35 actuation of the air bag when said door open- 

ing state detecting means detects the open 
state of the side door. 

7. A collision sensing system for a side air bag 
40 system in which an air bag confined in a side 

door of a vehicle is inflated in a space between 
an occupant of the vehicle and the inner side 
wall of the compartment when collision detect- 
ing means detects a vehicle collision, 

45 comprising switch means for opening a 

circuit when the side door is opened, 

wherein said collision means includes a 
touch sensor connected in series with said 
switch means and having its contacts closed in 

50 response to the vehicle collision. 

. 8.. A collision sensing system for a side air bag 
system according to Claim 7, 

wherein said collision detecting means fur- 
55 ther includes: an acceleration sensor for de- 

tecting an acceleration or deceleration: and 
acceleration deciding means for outputting a 
signal for operating said side air bag system 
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when the acceleration or deceleration detected 
by said acceleration sensor is equal to or high- 
er than a predetermined value, and 

wherein said acceleration deciding means 
is connected in parallel with said switch means 5 
and said touch sensor. 

9. A collision sensing system for a side air bag 
system according to Claim 7, 

wherein said collision detecting means fur- w 
ther includes: an acceleration sensor for de- 
tecting an acceleration or deceleration; and 
acceleration deciding means for outputting a * 
signal for operating said side air bag system 
when the acceleration or deceleration detected 75 
by said acceleration sensor is equal to or high- 
er than a predetermined value, and 

wherein said acceleration deciding means 
is connected in parallel with said touch sensor 
and in series with said switch means. 20 

10. A collision sensing system for a side air bag 
system in which an air bag confined in a side 
door of a vehicle is inflated in a space between 

an occupant of the vehicle and the inner side 25 
- wall of the compartment when collision detect- 
ing means detects a vehicle collision, 

comprising side door opening state detect- 
ing means for outputting a signal according to 
the open state of the side door, so 

wherein said collision detecting means in- 
cludes: acceleration sensor for detecting an 
acceleration; and acceleration deciding means 
connected with said acceleration sensor and 
said side door opening state detecting means. 35 

11. A collision sensing system for a side air bag 
system according to Claim 10, 

wherein said acceleration deciding means 
includes: means for outputting a signal for op- 40 
erating said side air bag system when the 
acceleration or deceleration detected by said 
acceleration sensor is equal to or higher than a 
predetermined value; and inhibition means for 
inhibiting the output of said signal for a pre- 45 
determined time period after said side door 
opening state detecting means detected that 
the side door was shut. 

12. A collision sensing system for a side air bag so 
system according to Claim 10, 

wherein said collision detecting means fur- 
ther includes a touch sensor having its circuit 
closed in response to a collision of the vehicle 
and connected in parallel with said acceleration 55 
deciding means. 
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